Suprachiasmatic nucleus projections to the paraventricular thalamic nucleus in nocturnal rats (Rattus norvegicus) and diurnal nile grass rats (Arviacanthis niloticus).
The circadian pacemaker of the suprachiasmatic nucleus (SCN) is likely to control the timing of the sleep-wake cycle in mammals by modulating the daily activity patterns of brain regions important in sleep and wakefulness. One such brain region is the paraventricular nucleus of the thalamus (PVT). In both nocturnal rats and the diurnal rodent Arvicanthis niltoicus (Nile grass rat), expression of Fos (the product of the immediate-early gene c-fos) in the PVT increases at times of day when the animals are most active. To compare the projections of the SCN to the PVT in these two species, the retrograde tracer cholera toxin (beta subunit; CTbeta) was microinjected into the PVT and the SCN was examined to identify labeled neurons. Further, the PVT-projecting SCN cells containing either arginine vasopressin (AVP) or gastrin releasing peptide (GRP) were also compared between species. In both nocturnal rats and diurnal Nile grass rats, the SCN sends a substantial projection to the PVT. In both species, many PVT-projecting SCN neurons contain AVP, and few contain GRP. Other work has shown that some AVP-containing neurons of the SCN function differently in rats and Nile grass rats. Projections from functionally distinct SCN neurons to the PVT may contribute to the difference in the temporal distribution of sleep and wakefulness seen between these two species.